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Bunnell Hill Construction ATC Project No. 072.17489.0049

1.0 INTRODUCTION

This report presents the results of a geotechnical exploration and subsurface condition
evaluation conducted for the proposed Fresh Sausage Building located on the west side of
Southwest Parkway in Harrison, Ohio. This work was performed in general accordance
with ATC’s Proposal No. 072-2009-0025, dated April 28, 2009. The work was
authorized by the return of a copy of the Client Service Agreement signed by Mr. Robert
Heintz.

The purpose of the exploration was to identify the subsurface profile at the site, to
evaluate the suitability of the materials for support of the building foundations, and to
develop recommendations relative to the design of the foundations. Comments and
recommendations regarding earthwork, site preparation and foundation construction were
also developed.

The scope of the exploration included a review of available geologic and subsurface data
for the project area, a visual reconnaissance of the project site and surroundings,
completion of four (4) soil test borings, field and laboratory soil testing, and an
engineering analysis and evaluation of the subsurface conditions encountered at the site.

2.0 PROJECT AND SITE CHARACTERISTICS

It is our understanding that the project will consist of the construction of an approximately
164 by 204 foot industrial building which will have a concrete slab-on-grade floor with no
basement, The proposed finished floor elevation is 575.0 feet, which is approximately 4
feet above existing grade. The proposed building will be a relatively high walled, steel
framed structure.

Based on information provided by Bunnell Hill Construction, the maximum unfactored
column and wall loads are less than 150 kips and 3 kips/linear foot, respectively.

The proposed site is currently an undeveloped vacant lot that slopes down gently to the
south. Surface cover at the site consists primarily of grass and weeds.

The Test Boring Location Plan, included in the Appendix, shows the locations of the

proposed building and the approximate locations of the borings completed for this study.
3.0 GENERAL SUBSURFACE CONDITIONS

Four (4) soil test borings were completed as part of this exploration. A truck-mounted

rotary drilling rig equipped with hollow stem augers was used to drill the borings.
Subsurface material samples were recovered and returned to ATC’s Cincinnati, Ohio,
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laboratory for analysis, testing and evaluation. ATC’s engincering staff classified all
samples by visual/manual methods.

The stratification lines shown on the test boring logs represent the approximate depth of
the transitions between material types. In-sifu strata changes may be more gradual, and
may occur at different depths from those indicated on the logs. The test borings also note
subsurface conditions at the specific locations and times indicated on the logs. Some
conditions, particularly groundwater levels, could change with time, and may be different
at the time of construction. Variations in subsurface conditions may also be present
between boring positions.

The subsurface profiles and groundwater conditions at each of the boring positions are
detailed on the boring logs included in the Appendix of this report, but in general terms
consist of the following,

3.1 Subsurface Profile

Topsoil was gencrally present at the ground surface throughout the site; the test borings
encountered approximately 1 inch of topsoil at the ground surface.

Beneath the topsoil, naturally occurring soils were encountered in the soil test borings, In
general, the subsurface profile consists of three distinct strata. These strata are described
in detail in the following paragraphs.

Stratum I — Very Sandy Cohesive Soils: Very sandy cohesive soils were encountered
to a depth of approximately 3% feet below ground surface (bgs). According to the
Unified Soil Classification System (USCS), the Stratum I soils were classified as sandy
lean clay (CL) or lean clay with sand (CL). In general, the Stratum I soils were described
as brown. Standard penetration test (SPT) N-values in the Stratum I soils ranged from 5
fo 10 blows per foot (bpf), indicating a soft to medium stiff consistency. The natural
moisture contents of the Stratum I soils ranged from about 14 to 16 percent. The Liquid
Limit of a representative sample of the Stratum I soil was 31, and the Plasticity Index was
15.

Stratum II — Loose Granular soils: Stratum I soils were encountered beneath the
Stratum I soils in test borings B-1, B-2 and B-3 to an approximate depth of 8' feet bgs.
According to the USCS, the Stratum II soils were classified as clayey sand (SC) or clayey
gravel with sand (GC) overlying poorly-graded (fine) sand with gravel (SP) or poorly-
graded (fine) gravel with sand (GP). The Stratum II soils were described as brown to
dark brown. SPT N-values in the Stratum II soils ranged from 3 to 9 bpf, indicating a
very loose to loose consistency. The natural moisture contents of the Stratum II soils
ranged from about 7 to 15 percent, with an average moisture content of about 9 percent.

Of special concern are the Stratum Il soils encountered in test boring B-3, which had SPT
N-values of 3 and 4, ATC is very concerned that these highly compressible soils may be
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present in other areas throughout the site, undetected by the relatively limited subsurface
exploration.

Stratum IIT — Medium Dense to Dense Granular Soils: Stratum III materials were
encountered beneath the Stratum I soils in test boring B-4, and beneath the Stratum Il
materials in the remaining test borings. The Stratum III soils were encountered to boring
termination in each boring at a depth of approximately 25 feet bgs. According to the
USCS, the Stratum III soils were classified as well-graded sand with gravel (SW) or
poorly-graded (fine) gravel with sand (GP). The Stratum III soils were described as
brown to light brown. SPT N-values in the Stratum III soils ranged from 16 to 49 bpf,
indicating a medium dense to dense relative density.

3.2 Groundwater Conditions

Groundwater level observations were made both during and on completion of drilling
operations, and are noted on the individual test boring logs. Water was not observed in
any of the soil test borings. Tt should be noted that the observed groundwater levels
depend on variations in seasonal and short-term precipitation and surface runoff, and may
be different at the time of construction.

Test borings B-1 through B-4 caved in at depths ranging from 10 to 11% feet bgs.

4.0 GEOTECHNICAL CONCLUSIONS AND RECOMMENDATIONS

Based upon our analysis of the soil conditions and design information supplied for this
project by the client as previously outlined, the following conclusions were reached, and
the following foundation recommendations were developed. If the project characteristics
are changed from those assumed herein, or if different subsurface conditions are
encountered during construction, ATC should be notified so that our recommendations
can be reviewed to see whether any modifications are needed.

4,1 Foundation Recommendations

It is our opinion that the proposed building may be supported by a system of conventional
spread footings. However, due to the presence of the low SPT N-value Stratum II soils,
ATC is concerned that unwanted or excessive settlement may occur unless certain
procedures are followed. In order to mitigate this settlement, ATC is recommending a
relatively low bearing capacity and a detailed foundation subgrade inspection at each
foundation element. The detailed foundation inspection should consist of multiple hand
augered borings at each footing location to a minimum depth of 5 feet below the bottom
of each footing to determine if very loose granular materials are present beneath the
footing. If very loose granular materials are encountered, they should be excavated and
replaced with properly compacted engineered fill materials or lean concrete.
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Because the soils have low strength and/or contain a high granular content, ATC is
concerned with excavation sidewall stability. See Section 5.2 for excavation
considerations.

Footings bearing on new engineered fill materials or on backfilled lean concrete should
be designed for a maximum net allowable bearing pressure of 1,500 pounds per square
foot (psf) for both column (square) and wall (continuous) footings.

A coefficient of friction between the base of the footing and the bearing soil of 0.35 may
be used when determining the foundation’s resistance to horizontal loads. This
coefficient should be used in conjunction with the minimum vertical foundation load, and
is an ultimate, unfactored value. An appropriate factor of safety should be used when
determining the allowable service load capacity of the footing.

To minimize foundation movement due to environmental factors, all exterior footings
should bear at a minimum depth of 2.5 feet for this project. Interior footings beneath
climate-controlled arcas may bear at nominal depths.

In applying “net” allowable soil bearing pressures during footing design, the weight of the
footings and backfill over the footings, including the floor slab, need not be included in
total loads for dimensioning of footings. Wall footings or related over-excavations
should be at least sixteen (16) inches in width, and isolated column footings or related
over-excavations should have a minimum width or diameter of 24 inches, regardless of
the actual contact pressures developed, to minimize the possibility of “punching” shear
failure. The previously stated recommended soil bearing capacity should be treated as an
upper limit, and lower values may be utilized for foundation system design if desired.

All foundation bearing surfaces should be protected against freezing, flooding by surface
water, and undue disturbance, since the foundation soils will tend to soften and lose
strength when subjected to these conditions. All footing excavations and bearing surfaces
should be examined by a representative of ATC to verify that conditions are compatible
with the design recommendations before placing concrete.

Footing concrete or backfill lean concrete should be placed the same day that footing
excavations are completed; if the footing excavations are backfilled with lean concrete,
place footing concrete only after the lean concrete has cured sufficiently.

4.2 Floor Slab Recommendations
ATC understands that up to 4 feet of grade-raise fill materials will be required to achieve
final grade at the site. Grade-raise fill materials should be placed in accordance with the

recommendations presented in Section 5.0 of this report.

A vapor barrier should be placed immediately beneath the slab if protection of tile or
similar floor coverings is desired. If curling of the slab edges is of greater concern, the
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vapor barrier should be placed below the granular base material. The slab should include
control joints to preclude random cracking, Particular attention should be paid to the
placement of backfill against foundation walls where equipment access is difficult, as
inadequate compaction at these locations may cause cracking of the edges and comers of
the slab as a result of backfill settlement.

The slab should be designed to be structurally independent of any building footings or
walls and should be appropriately reinforced to support the loads proposed.

It is recommended that slab-on-grade floors be supported on a minimum 4-inch thickness
of compacted aggregate base material. Assuming that the slab subgrade is prepared in
accordance with the recommendations of report Section 5 of this report, a modulus of
subgrade reaction (k) of 100 psi/inch may be used for the design of the slabs. For every
additional 2 inches of granular base material used beneath the slab, up to a total thickness of
12 inches, the modulus may be increased by 10 psi/inch.

4.3 Pavement Subgrade Preparation Recommendations

As previously mentioned, the surficial soils at this site exhibited low strength
characteristics in the form of low SPT N-values. It is ATC’s opinion that pavements
bearing on these surficial materials would have an increased risk of unwanted distress
such as cracking or heaving. To mitigate this risk, ATC recommends that all light-duty
pavements at this site be supported by a minimum of 2 feet of properly compacted
engincered fill materials placed in accordance with the recommendations presented in
Section 5 of this report. Similarly, in heavy-duty pavement areas, ATC recommends a
minimum of 3 feet of properly compacted engineered fill materials. If dense-graded
granular material such as ODOT 304 Aggregate Base is underlain used, the thickness of
the engineered fill can probably be reduced, depending upon the results of the
proofrolling prior to filling (see Section 5.1).

4.4 Drainage

Adequate surface water drainage should be provided at the site to minimize the potential
for moisture content changes within the foundation and subgrade soils. The ground
surface should be sloped away from the building addition to prevent ponding of water
adjacent to the building. Site drainage should also be arranged so that runoff onto
adjacent properties is properly controlled. Positive drainage of the site should also be
maintained throughout the construction period.

5.0 RECOMMENDED EARTHWORK PROCEDURES

1t is recommended that the geotechnical engineer be retained by the owner to provide
ongoing review of the phases of the project related to subsurface conditions and to
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correlate the test boring data with the subsurface conditions that are encountered during
construction.

5.1 Site Preparation

All vegetation, existing structures, pavement and debris and other man-placed objects
should be removed from the proposed building and pavement areas, and all arcas to
receive grade-raise fill, prior to initiating new construction or grade-raise fill placement.

Tt is recommended that after stripping a proofiroll test be performed on the exposed
subgrade using suitable equipment such as a fully loaded tandem-axle dump truck and
monitoring the subgrade behavior. As previously mentioned, the near-surface soils at this
site are expected to exhibit low-strength characteristics, and are anticipated to be quite
prone to pumping and tutting. Any areas showing excessive deflection or substantial
yielding under the proofioll loads should be removed and replaced or stabilized as
directed by the geotechnical engineer prior to placing any new fill, foundations, floor
slabs or pavements.

ATC anticipates that a greater than normal amount of site work will be required to
prepare this site for grade-raise fill and slab-on-grade support. The owner and contactor
should be prepared for methods such as (in no particular order or preference) chemical
modification; soil moisture conditioning and recompaction: geogrid reinforcement, or
other stabilization. ATC would be pleased to discuss these methods with Bunnell Hill
Construction if they have any questions,

5.2 Excavation

Normal earth excavation equipment should be suitable for the necessary grading and
excavation of the overburden soils at this site. Care should be taken to assure that any
excessively loose, soft or wet materials are removed from foundation bearing surfaces
and areas to receive structural fill.

All temporary excavations for foundations, utilities or other underground structures
should be laid back or braced as required by curent Occupational Safety and Health
Administration (OSHA) requirements, Tt is our opinion that the majority of the soils
encountered within the expected excavation depths at this site should be considered
OSHA Type “C” materials, which require excavation sideslopes no steeper than 1.5
horizontal to 1 vertical, and/or shoring and bracing. A “competent person” should review
the actual excavation conditions and stability at the time of construction as stipulated by
OSHA.

5.3 Fill

As previously mentioned, 0 to 4 feet of grade-raise fill will be required to achieve
finished pad/floor and/or pavement elevations. Furthermore, ATC anticipates fill
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materials will be required to backfill excavations resulting from the removal of soft or
loose materials that are unsuitable for support of the proposed construction and grade-
raise fill.

ATC recommends that proposed fill materials be approved by the geotechnical engineer
prior to delivery to the site. Proposed fill materials should contain no particles larger than
3 inches in maximum dimension, should have a Liquid Limit less than 45 percent, and
should contain less than 3 percent by weight of organic matter. Based on the results of
our subsurface exploration, it is ATC’s opinion that the existing in-situ soils meet these
requirements and are considered suitable for re-use as an engineered fill material

Any new fill should be placed in lifts of uniform thickness. The fill should be placed in
lifts no thicker than can be properly compacted throughout the entire lift thickness with
the available compaction equipment. It is recommended that structural fills supporting
floor slabs or pavements be compacted to a minimum of 98 percent of the maximum dry
density as determined in accordance with ASTM standard method D 698. For proper and
timely construction of the fills, the soils should be placed at or near the optimum moisture
content as determined in accordance with ASTM D 698. Suitable equipment for either
acrating of wet materials or adding water to dry materials should be available during
earthwork operations. If fill construction takes place during the winter months, care
should be taken so as not to place fill over frozen soil, and to exclude all frozen materials
from fills being placed.

6.0 REVIEW OF PLANS AND CONSTRUCTION

It is recommended that ATC be retained to review final project plans and specifications,
and to perform continuous review of the geotechnical and earthwork phases of this
project. If ATC is not retained, ATC can assume no responsibility for compliance of the
work with the design concepts, specifications, or for modifications or recommendations
made during construction. As part of this review, site clearing and stripping,
undercutting, fill placement and foundation excavation operations should be monitored
and in-place density tests should be performed on fill and backfill as frequently as
necessary to allow evaluation of the fill with respect to project earthwork specifications.

7.0 FIELD AND LABORATORY INVESTIGATIONS

7.1 Scope

Field exploration included the performance of soil test borings located approximately as
shown on the enclosed Boring Location Plan, and the performance of standard
penetration tests on the in-situ soils. Observations regarding groundwater level were
made at each boring location. The ground surface elevations at the borings were
interpolated from plans provided by the client, and should be considered approximate.

The encountered materials have been visually classified by the ATC engineering staff,
and are described in detail on the boring logs. The results of the field penetration tests,
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strength tests, water level observations, and laboratory moisture content fests are
presented on the boring logs. Samples of the soils encountered in the field were placed in
sealed sample jars and are now stored in our laboratory for further analysis, if desired.
Unless notified to the contrary, all samples will be disposed of 30 days from the date of
this report,

7.2 Field Exploration

Test borings were performed with a truck-mounted drilling rig equipped with a rotary
head. Conventional hollow-stem augers were used to advance the holes, Samples of the
in-situ soils were obtained employing split-barrel sampling procedures in general
accordance with ASTM Standard Method D-1586.

7.3 Laboratory Testing Program

In conjunction with the field exploration, a laboratory testing program was conducted to
determine pertinent engineering characteristics of the subsurface materials as necessary
for development of engineering recommendations. The laboratory testing program
included visual classification of all samples.  Calibrated spring penetrometer
measurements and natural moisture content tests were conducted for selected soil
samples. An Atterberg Limit test and a grain size distribution test were performed on
selected samples. All phases of the laboratory testing program were conducted in general
accordance with applicable ASTM specifications and procedures. All laboratory test
results are included in the appendix.

8.0 LIMITATIONS OF STUDY
8.1 Differing Conditions

Recommendations for this project were developed utilizing soil information obtained
from the test borings that were completed at the proposed site. These borings indicate
subsurface soil and groundwater conditions at the specific locations and time at which the
borings were conducted. Conditions at other locations on the site may differ from those
occurring at the boring positions, particularly at previously developed site such as this. If
deviations from the noted subsurface conditions are encountered during construction, they
should be brought to the immediate attention of the geotechnical engineer so that
recommendations can be reviewed and revised as required.

8.2 Changes in Plans

The conclusions and recommendations herein have been based upon the available soil
information and the preliminary design details furnished by a representative of the owner
of the proposed project and/or as assumed herein. Any revision in the plans for the
proposed construction from those anticipated in this report should be brought to the
attention of the geotechnical engineer to determine whether any changes in the foundation
or earthwork recommendations are necessary.
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8.3 Recommendations vs. Final Design

This report and the recommendations included within are not intended as a final design,
but rather as a basis for the final design to be completed by others. It is the client’s
responsibility to insure that the recommendations of the geotechnical engineer are
properly integrated into the design, and that the geotechnical engineer is provided the
opportunity for design input and comment after the submittal of this report, as needed. It
is strongly recommended that ATC be retained to review the final construction
documents to confirm that the proposed project design sufficiently incorporates the
geotechnical recommendations, ATC should be represented at pre-bid andfor pre-
construction meetings regarding this project to offer any needed clarifications of the
geotechnical information to all involved.

8.4 Construction Issues

Although general constructability issues have been considered in this report, the means,
methods, techniques, sequences and operations of construction, safety precautions, and all
items incidental thereto and consequences of, are the responsibility of the parties to the
project other than ATC. This office should be contacted if al guidance is needed in these
matters,

8.5 Report Interpretation

ATC is not responsible for conclusions, opinions, or recommendations developed by
others on the basis of the data included herein. It is the client’s responsibility to seek any
guidance and clarifications from the geotechnical engineer needed for proper
interpretation of this report.

8.6 Eavironmental Considerations

The scope of services does not include any environmental assessment investigation for
the presence or absence of hazardous or toxic materials in the soil, groundwater, or
surface water within or beyond the site studies. Any statements in this report or on the
test boring logs regarding odors, staining of soils, or other unusual conditions observed
are strictly for the information of our client. Unless complete environmental information
regarding the site is already available, an environmental assessment is recommended prior
to the development of this site.

8.7 Standard of Care

The professional services and engineering recommendations presented in this report have
been developed in accordance with generally accepted geotechnical engineering
principles and practices in the geographical area of the project at the time of the report.
No other warranties, either expressed or implied, are offered.
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11121 Canal Road
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TEST BORING LOG

CLIENT Bunnell Hill Construction BORING # B-1
PROJECT NAME Fresh Sausage Building JoB # 072.17489.0049
PROJECT LOCATION DRAWN BY AMC

West Harrison, OH APPROVED BY JK

DRILLING and SAMPLING INFORMATION TEST DATA
Date Started 5-6-09 Hammer Wt. 140 bs,
Date Completed 5-6-09 Hammer Drop 30 in.
Drill Foreman MJ Spoon Sampler OD 2.25 in,
Inspector Rock Core Dia. in. 5 £ 5
Boring Method _ HSA Shelby Tube OD in. 28 |88|3g8| 2T| % g
- 26 lEzieol 2| 2 19| =
g SEls|85152] | 58]¢
S < | oY = = £
SOIL CLASSIFICATION . . |5 %g3|ez|58 S| % B> g
Ss|ge|s | T 285\ e0l2e|28| 2 |22 g
SURFACE ELEVATION 22188158 & s85| 88 a8|a8] 2|88 5
A opsoll Ainet) b 04 .
177 SOET, brown, SANDY LEAN CLAY (CL), with root 41 |spT 5 15 | 16
N hairs, moist b
v ___ 3.5 i
HE74 LOOSE, brown, CLAYEY GRAVEL with SAND (GC), 42 |sPT 9 15
"] moist i
— 5
1[4 S 6.0 i
HI:5 LOOSE, brown, POORLY-GRADED SAND with 4 3 [SPT 7 7
N GRAVEL (SP), fine, damp ]
| ! 8.5 ;
-l::+] MEDIUM DENSE, brown, WELL-GRADED SAND 44 SPTXS 16
Clhnd with GRAVEL (SW), damp 10 - N T
*e 13.5 N
-{[*:+*| DENSE, light brown, WELL-GRADED SAND with 5 SPTm 26
Clbed GRAVEL (SW), damp 15 ] /N
I 18 smm 39
b 20
Qe 7 {spr 40
e 25.0} o5 |
BORING TERMINATED at 25 feet

Sample Type

8§ - Driven Split Spoon

ST - Pressed Shelby Tube
CA - Continuous Flight Auger
RC - Rock Core

CU - Cutlings

CT - Continuous Tube

Denth to Groundwater

@ Noted on Drilling Tools dry ft.
£ At Completion (in augers) ft.
¥ At Completion {open hole) dry_ft.

¥ After days ft.
¥ After days ft.
B Cave Depth 10.0

Boring Method
HSA - Hollow Stem Augers
CFA - Continuous Flight Augers
DC - Driving Casing
MD - Mud Erilling

Page 1 of 1



11121 Canal Road

Cincinnati, Ohio 45241

513-771-2112

TEST BORING LOG

513-782-6908
CLIENT . Bunnell Hili Construction
PROJECT NAME Fresh Sausage Building
PROJECT LOCATION

West Harrison, OH

BORING # B-2

JOB# 072.17489.0049
DRAWN BY ___ AMC
APPROVED BY_JK

DRILLING and SAMPLING INFORMATION TEST DATA
Date Started 5-6-09 Hammar Wi, Ibs.
Date Completed  5-6-09 Hammer Drop in.
Drill Foreman MJ Spoon Sampler OD 2.25 in.
Inspector Rock Core Dia. in. c S -
23 g b R =
Boring Method _ HSA Shelby Tube OD in. g8 1E8|3g8| gl % |..|E
£9, | 2glea| 2| £ 3|3
8 3588|528l 8| 5|58
- *m = =
SOIL CLASSIFICATION . |5 555|e3|58] €] e 15|z z
Sc|se| | § B85 20| |nd| 3 |53 3
E [< X [= ] . L5 e W f g =t
SURFACE ELEVATION 58183182 & S&5|a2 |88 |8} 2 {§) & &
1oty J| o
% MEDIUM STIFF, brown, LEAN CLAY with SAND i IsPT 10 35| 14 |31]15
;% (CL), damp
% _______________________ 35
-é LOOSE, dark brown, CLAYEY SAND (SC), damp 2 {SPT m 7 9
:% _______________________ 6.0
£ 0 LOOSE, brown, POORLY-GRADED GRAVEL with 3 |8PT Xﬂ 7 7
] ), SAND (GP), fine, damp /'
a3 I 85
s+l MEDIUM DENSE, brown, WELL-GRADED SAND 4 |8PT 18 4
ks with GRAVEL (SW), damp
% i -
e 135 ]
{l*:+f MEDIUM DENSE, fight brown, WELL-GRADED 5 |8PT 47
ks SAND with GRAVEL (SW), damp 15 ]
Jee 16 SPTXE 30
T 7 SPTm 30
| 25.0 /N
BORING TERMINATED at 25 fest

S8 - Driven Split Spoon

ST - Pressed Shelby Tube
CA - Continuous Flight Auger
RC - Rock Core

CU - Cuttings

GCT - Continuous Tube

Sample Type

um ok K B

Bepth o Groundwater

days
days

Noted on Driling Toals dry ft.
At Completion {in augers) ft.
At Completion {open hole}_dry fi.
After
After

Cave Depth 11.0 .

Boring Method
HSA - Hollow Stern Augers
CFA - Continuous Flight Augers
DC - Driving Casing
MD - Mud Drilling

Page 1 of 1




11121 Canal Road TEST BORING LOG
Cincinnati, Ohio 45241

513-771-2112
513-782-6908

CLIENT Bunnell Hill Construction BORING # B-3
PROJECT NAME Fresh Sausage Building JOB # 072.17489.0049
PROJECT LOCATION DRAWN BY AMC
West Harrison, OH APPROVED BY JK
DRILLING and SAMPLING INFORMATION TEST DATA
Date Started 5-6-09 Hammer Wt. 140 _Ibs.
Date Completed 5-6-09 Hammer Drop 30 in.
Drill Foreman MJ Spoon Sampler OD ___2.25 in.
tnspector Rock Core Dia. in. 5 % 5
Boring Method _ HSA Shelby Tube OD in. 28 |58|3E| | = £
ol a5l &l st & | T} %
g ESls| 8552 T 5|22
<o w = = c
SOIL CLASSIFICATION NI HEFEHEHIEARREIE 2
VRS HEAEHE IR I
sl o - o k7 i hl=] 2
SURFACE ELEVATION 58|8818¢ & 388|838 |33|k8| 2 |8|e &
:/% Topsail (tinch) X .
- / MEDIUM STIFF, brown, LEAN CLAY with SAND 4 1 |SPT 8 175 15
] % (CL}, damp 7
] % _______________________ 3.5 T
~ }/; VERY LOOSE, dark brown, CLAYEY SAND (8C), 4 2 |[SPT m 3 8
_v/ damp 7
ju— / 5 =B
g 77 60|
I VERY LOOSE, dark brown, POORLY-GRADED 4 3 |SPT r 4 7
N SAND with GRAVEL (SP), fine, damp 7 V\
e 8.5 7
=]+ MEDIUM DENSE to DENSE, light brown, =4 4 {SPT 25
Akl WELL-GRADED SAND with GRAVEL (SW), 102 a
il damp i )
o 15 |spT F 27
i 15
e 16 {spT W 35
e 20 A
| 235] ]
f53} MEDIUM DENSE, light brown, POORLY-GRADED 47 |SPT XE 19
Tt SAND (SP), fine, damp 2501 o5 i A
BORING TERMINATED at 25 feet
Sample Type Bepth to Groundwater Boring Method
S8 - Driven Split Spoon @ Noted on Drilling Tools dry ft. HSA - Hollow Stem Augers
ST - Pressed Shelby Tube £ At Completion {in augers ft. CFA - Continuous Flight Augers
CA - Continuous Flight Auger 2 At Completion éo engho|e)_d““ ft DC - Driving Casing
RC - Rock Core P P ) dry ft. MD - Mud Drilling
CU - Cuttings Y Afler _ days ____ Mt
CT - Continucus Tube ¥ After days Page 1 of 1

ft.
g Cave Depth 10.0 .




11121 Canal Road : TEST BORING LLOG
Cincinnati, Ohio 45241

513-771-2112
513-782-6908

CLIENT Bunnell Hill Construction BORING # B-4
PROJECT NAME Fresh Sausage Building JOB # 072.17489.0049
PROJECT LOCATION DRAWN BY ANMC
West Harrison, OH APPROVED BY _JK
DRILLING and SAMPLING INFORMATION TEST DATA
Date Started 5-6-09 Hammer W, 140 Ibs.
Date Completed _5-6-09 Hammer Drop 30 i
Drill Foreman MJ Spoon Sampler OD __2.28 in.
Inspector Rock Core Dia. in. c = o«
23 21 &l = =
Boring Method __HSA Sheiby Tubs OD in. 8% ol = Bl e | 1
£el ogi&ed| 81 g 4%
8 Eojz|oalgel Bl 5 |5|2
SOIL CLASSIFICATION mONSIez E8| &1 0 |E|S 9
E g | & edDlEgg|ioe|losl 5 1218 =
SE|BelE, E BB 3|2y 22|08 2 |23 g
| SURFACE ELEVATION I EE R I EE A E R ERE: g
- %13393011_ (Gincy ] ot .
- % MEDIUM STIFF, brown, LEAN CLAY with SAND 4 1 [SPT 7
N % {CL), moist 7
:é _______________________ 350
E r:’C MEDIUM DENSE, light brown, POCRLY-GRADED —4 2 |SPT 22 5
a ), GRAVEL with SAND (GP), fine, darmp 5 7]
- DO -
JeC 13 {seT 27 4
He
—1,0
1 ;
YA 4 |SPT 26 4
40 i
|G C 10 i
is i
- 0% ] ]
1 i
A ]
13
10 {5 |sPT XE 21
A 3 ..
Jf _
e ]
Ne —
wa 85|
- °u C DENSE, light brown, POORLY-GRADED GRAVEL 4 6 [SPT 31
7 )o with SAND (GP), fine, damp 20 i
19 )
o
] )oc 3
-] DO .
10 :
45 J7 Iset XE 49
9 250 55 A
BORING TERMINATED at 25 feet
Sample Typs Depth to Groundwater Boring Method
S5 - Driven Split Spoon @ Noted on Driliing Teals dry ft. HSA - Hollow Stem Augers
8T - Pressed Shelby Tube £ At Comp{eﬁon (En augers) fi. CFA - Continuous F[lght Augers
CA - Continuous Flight Auger v ; DC - Priving Casing
RC - Rock Core ¥ At Completion (open hole) dry ft MD - Mud Drilling
CU - Cuttings ¥ After __ days ___
CT - Continucus Tube ¥ Afer days ft. Page 1 of 1
B Cave Depth _ 15
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0.01

0.001

COBBLES

GRAVEL

SAND

coarse | fine

coarse medium | fine

SILT OR CLAY

Specimen ldentification

Classification

LL

PL

Pl

Cc

Cu

@ B3s2

3.5

Specimen ldentification

D100

DB0 D30 D10

%Gravel

%Sand

%Silt | %Clay

®| B3 82

3.8

12.7

0.698 0.446

5.5

81.5

13.0

US GRAIN SIZE 72.17485.0042.GPJ US LAB.GDT 5/22/08

11121 Canal Road
Cincinnati, Ohio 45241
(513) 771-2112
Fax (513) 782-6808

GRAIN SIZE DISTRIBUTION

Project: Fresh Sausage Bullding
Location: Harrison, Ohio

Number: 72.17489.0049




FIELD CLASSIFICATION SYSTEM FOR SOIL EXPLORATION

NON COHESIVE SOILS
{8, Sand, Gravel and Combinations)

Density Particle Size Identiication
Vary Looss - 5 bloves/ft. or less Boulders - §inch diamester or more
Loass - 6 to 10 blows/dt, Cobbleg ~ 3 to 8 inch diameter
Mediiim Densa - 11 1o 30 blows/t. Gravel - Coarse = 1ia3inch
Densa ~-31 to 50 blows/it, Meadium . = eto1inch
Very Dense - §1 blows/ft, or more Fina = Yito Ve inch
8and - Coarse = 2.00mm te Yuinch
{dia. of peneil lead)
Relative Froportions « Medium - 042 to 2:00mm
DESCRIPTIVE TERM PERCENT {dig. of braom straw)
Trace 1-10 - Flne - 0074 to 0.42mm
Littls 11 - 20 {diz. of human hair)
Some 27-35 St = 0,074 to 0.002 mm
And 38«50 {cannoi sea particles)
COHESIVE S0ILS
{Ctay, Sitt and Combinations}
Consistency Plasticity

Very Soft - 3 blowsft, orfess DEGREE OF PLASTICITY

Soft - 4to5 blows/ft. - PLASTICITY __INDEX |

Medibm Stiff - Bto 10 blows/it. Nona ta stight 0- 4

Siift - 11 to 15 blows/t, Shight G~ 7

Very Stiff ~ 16 to 30 blows/it. Medium B-22

Hard ~ 31 blaws/it. oF more High to very high over 22

Classification on logs are mada by visual inspestion of samples.

Standard Penetration Test — Driving a 2.07 0.50., 1% LD., sampler a distance of 1.0 {oot into undisturbsd soil
with 4 140 pound haramer free falling a distance of 30.0 inches, ttis customary for ATC to drive the spoon 6.0 inches
to seat into undisturbed soil, then perform the test. The number of hammar blows for sesting the spoon and
making the test are recorded for each 6.0 Inches of penetration (Example— 6/8/8), The standard peneiration test
result N-valua is oblained by adding the fast two figures (e, B + 9= 17 blows/fl.} (ASTM D-1586-67)

Strata Chinges — In the Column "Soll Descriptions™ on the dril log the horizontad lines represent strata
changes. Asolid na ( ) represents an actually observed change, and a dashed line (_ _ . _} reprasents
an sitimated ¢hange.

Ground Water observations were made at the times indicated. Porosily of sofl strata, weather conditions, site
topography, eté., may cause changes In the waler levels indicated on the logs.

ENVIRGHNMENTAL, GEOGTECHNICAL AND
MATERIALS PROFESSIONALS




Unified Soil Classification System

Malor Divisions g’;‘;ﬂ, Typlcal Names Laboratory Classiffcations Griteria
. b Dy 2
\ Well graded gravels, gravel-sand mixtures, i 13 : o
5 'E GW Eiﬂluglr‘ﬂ.ﬂﬁi"?ﬁ?. s q’”Dﬂf)é 1% 91{];(950‘:3
. .
£l e i8¢
N s 3 g GP ff,mc E’m%ﬁgﬁg giivﬁzggf’w'mm 5 g £ Mot meeting all aradatiar recuiremants for GW,
§ Bl B E g o
§ |22 ; I e S
=] = s 0D ! .
GET hE™ Attarbarg Tmits betow "A?
q g g% 2 | GM | Sitygmves, gravelsand-sit midures. § 5 8 g ¥z or 1], faas thar 4. ABave “A” e with Pi,
£s g 58 5 betwaen 4 and 7 ans
ﬁ § Ex 35 g g bosdating tases ratulring
85 é £ Gae Clayay gravels, graval-send-clay [ ﬁ o 8 Attatbeng limita above “A" use of dual symbols.
e E AL, DEBD < g Bixs willy R, gresler B 7.
§c—r i
o Wit graded sends, gravelly sands, litle or £ GG 5 280 .y (Dgg) 2 s
SwW §539% Grp=n6 11
g , —5 'E B finas. % 8’-§ gg‘é O‘o 910}5069
HRLE 1
§ i g; & sp gggg% %;a:ed sardsg, gravally sands, it § & ; g ?3 Mot moating il gradation requiramants for SWL
oy 9 o™
BlEs 858 «c
g 5%‘2 ggﬁgéﬁ Atterbeng imita below “A”
g é E Sht Sitty sande, eand-eit mixturas, E EH § g Q@ ﬁmem- ;? ;nggmgncj: {hedts uk:tllugblg hatehred
£ DIZEw zone with P, betwean
g @ E § :‘;1:3) .% 4 and 7 am borderine
2 | m A s Sbowe A" cases requinng vse of
= 6 : arbern kmite abowve elual symbsals.
E sC Cleyoy sande, .cand clay rmixtures. ling with £ greater than 7. e
Inorganic slilts, very fire sands, rock flows, 5 . . -
ML allty or ciyey Fine sards or clayey s3ts 1. Plot intersection of Phand LL a3 determined from Atterberg Limits
willy slight plasticity,
§§ 2, _Pcfntﬁ p%qtted abava A line Indicate clay salls, theze batow tha A ino
'g u é Inorganie chays of iow to madium indicale sill.
@ B CL. plaslicity, gravelly clays, sandy cleys, sily
§ [ g ctays, lean clays. 0
P %Q —
/] Omanic sis and omanic sity olaya of low 80
OL i
5 plasticity. oH /
E : nonganis sits, micaceous o E oL \S’k/
E g MH olB1OMaceous Tine sandy or sAty sails, Ly p}:
E E E‘ﬁ elostio sits., B4 v
o B =
w g og 2. /
E E s GH Inoeganic elays of high plasticity, fat iays, g
&
A i,
—t
g L oM Grgan_io qlnyz; of rradium 1o high plastioily, MH or OH
organic silta,
- 10
=2 : P
%g,g Pt Peat or other highly organic sofls. Y T T 3 ¥ ] i Tha
Liquid LImit {LL)
Plasticity Chart

Unified Soil Classificationn System
ASTM Deslgnation D - 2487




Geotechnical Services Are Performed for
Specific Purpeses, Persons, and Projects
Geotechnical engineers struclure their services to mest the specific needs of
iheir clients. A geotechnical engineering study conducted for & civil engi-
neer may not fulfill the needs of a construction contractor or even another
civil enginesr. Because each gectechnical engineering study is unique, each
geotechnical engineering report is unique, prepared sofefy for the client. No
one except you should rely on your geotechnical engineering report without
first conferring with the geotechnical ergineer who prepared it. And no one
— not even you — should apply the report for any purpose or project
except the ong originaily contemplated.

Read the Full Reponrt

Sericus problems have occurred because ihose relying on a geotechnical
enginearing report did not read it all. Do not rely on an executive sumemary.
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on

A Uniyue Set of Project-Specific Factors
Geotechnical enginesrs consider a number of unique, project-specific fac-
tors when establishing the scepe of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nature of the structure invalved, its size, and configuration; the location of
the structure on the site; and other planned or existing site improvernents,
such as access roads, parking lots, and underground utilities. Unless the
geolechnical engineer who conducted the study spacifically indicales oth-
srwiss, do not rely on a geotechnical enginearing report that was:

e ot prepared for you,

not prepared for your project,

not prepared for ihe specific site explored, or

completed before imporiant project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

engineering report include those that affect;

« the function of the proposed structure, as whan it's changed from a
parking garage to an office building, or from a light industrial plant
1o a refrigarated warehouse,

-

Geotechnical Engineering Report

" Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. -

~ " The following jnformation is provided fo help you manage your risks. "

¢ glevation, configuration, location, orientation, or weight of the
proposed structure,
composition of the design team, or
project ownership.

As a general rule, always inform your geatechnical engineer of project
changes-—even minor ones—and request an assessment of their impact.
Geolechnical engingers cannol accept responsibility or liability for problems
that occur because their reports do nof consider developments of which
thay were not informed.

Subsurface Conditions Can Change

A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do nof rely on a geotechnical engineer-
ing reportwhose adequacy may have been affected by: the passage of
time; by man-made events, such as construction on of adjacen to the site;
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Afways contact the geotechnical engineer before applying the report
to determine if it is still reliable. A minor ameunt of additional testing or
analysis could prevent major problems.

Most Geotechnical Findinys Are Professional
Opinions

Site exploration identifies subsurface conditions only at thase points where
subsurface tests are conducted or sampies are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgmest to render an opinion about subsurface conditions througheut the
site. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report, Retaining the geotechnical engineer
who developed your eport to provide construction observation is the

most effective method of managing the risks associated with unarticipated
conditions.

A Report's Recommentations Are /ot Final

Do ot overrely on $he construction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from jucgment and opinion, Geotechnical
engineers can finalize their recommendations only by observing actual

/




